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 ABSTRACT 

Banks play a crucial role in the growth and development of an economy. A prof-

itable banking system contributes to economic stability and efficiency, helping to 

mitigate the impacts of sudden macroeconomic shocks. In order to improve effi-

ciency and profitability, banks need to identify the factors that influence their 

performance. Accrued liabilities are one such factor that can hinder the profita-

bility of banks. There are various methods available to assess the profitability of 

banks, each with its own advantages and disadvantages. Among these methods, 

data envelopment analysis (DEA) is widely recommended as a common approach 

to evaluate different efficiencies, including cost efficiency, revenue efficiency, 

technical efficiency, and overall profitability. By having access to prices and 

weights of inputs and outputs, financial managers can gain valuable insights for 

evaluating efficiencies and making informed decisions in the process of strategy 

development. The main objective of this study is to analyze the profitability of 

banks by considering accrued liabilities resulting from undesirable factors. To 

achieve this, relevant data was collected from 33 branches of a commercial bank 

in Gilan province, Iran, using managerial and weak disposability approaches. The 

results indicate that only three branches were ranked as efficient across three di-

mensions: technical efficiency, cost efficiency, revenue efficiency, and profita-

bility. Furthermore, the study suggests that the lack of these efficiencies was not 

correlated with the profitability of the branches. 

 

1 Introduction 

Financial systems play an important role in the economy [35], and the performance of the banking 

sector, as the main financial system, determines the country's economic performance [34] and has an 

increasing effect on economic development [3]. Before venturing into a market, financial analysts con-

duct an analysis to determine its viability [27]. Profitability is a crucial objective in the banking sector 

[33], leading to numerous studies investigating the factors that affect bank profitability [7]. In recent 

decades, the stability and profitability of banks have become significant concerns for policymakers and 

bank managers, particularly after the global financial crises in 2007 and 2008 [2]. These crises high-

lighted the risks and their impact on financial operations across various institutions [8]. Furthermore, 
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modern banks operate in a dynamic and challenging environment due to intense competition, changing 

consumer preferences, technological advancements, and ongoing innovation in systems and processes 

[22]. A profitable banking system enhances economic stability and efficiency, mitigating the effects of 

sudden macroeconomic shocks. Banks must identify the factors influencing their efficiency and profit-

ability to effectively regulate and adopt appropriate policies [3]. In the banking industry, three major 

approaches have been identified [38]. The first approach focuses on analyzing branch efficiency, known 

as the service-oriented approach. It examines the cost efficiency of a bank's branches and aids managers 

in decision-making regarding the bank's sustainability [9]. The second approach is the intermediation 

approach, which involves the conversion of deposits into profitable investments, while the third ap-

proach is the revenue approach, which assesses the financial institution's ability to generate profits ef-

ficiently [35]. There are various methods to evaluate a company's profitability, among which data en-

velopment analysis (DEA) has increasingly been utilized to measure the efficiency of companies with 

multiple inputs and outputs based on production technologies [43].  

Objective measurement standards can be used to assess an organization's current operational status and 

provide suggestions to improve performance, guiding future operations [37]. DEA, as a non-parametric 

method, constructs a set of production possibilities based on observed inputs and outputs to measure 

the productivity of a decision-making unit (DMU). It has been employed to measure several perfor-

mance concepts, including cost efficiency (CE), revenue efficiency (RE), profit efficiency (PE), and 

profitability (PRO). Measuring cost and revenue efficiency is crucial in corporate production analysis 

[20]. However, cost and revenue efficiency models, in addition to requiring input and output quantities, 

also rely on prices, which may limit their practical use due to the simplified assumptions in the market 

[44]. In the real world, as production scales up, companies make economically justified changes to their 

organization, processes, and input characteristics. This leads to heterogeneity in inputs and potentially 

different prices among companies [43]. Additionally, organizations often face uncertainty when making 

production decisions, as inputs, outputs, and their prices are not easily measured with precision. Eco-

nomic theory also suggests that companies with higher degrees of monopoly should receive different 

prices due to heterogeneity in production efficiency, which is empirically evident for inputs since most 

companies use an upward supply curve for purchasing decisions and encounter price assumption, a 

necessary and sufficient condition for Pareto performance in a competitive market [29]. Furthermore, 

the cost-effectiveness criterion proposed by Farrell in the 1980s has limitations even when inputs and 

outputs are homogeneous. Camanho and Dyson [13] argue that the measure of cost efficiency only 

reflects input inefficiency (technical inefficiency and/or allocation inefficiency) based on prices. They 

propose a comprehensive solution to measure cost-effectiveness by incorporating market and input in-

efficiencies. When inputs and outputs are heterogeneous, an alternative cost-efficiency/revenue-effi-

ciency model is used to account for different input/output prices among firms [21]. In the financial 

literature, profit efficiency is more significant than cost efficiency since it criticizes organizations not 

only for using more 

expensive inputs to produce the same output as other units but also for making less profit using the 

same input. Achieving profit efficiency requires maximizing revenues in addition to minimizing costs 

[21]. The factors that determine the profitability of banks can be categorized into internal and external 

factors. Internal factors include bank-level variables such as bank size, arrears, capital, assets, owner-

ship, etc., while external factors encompass macroeconomic variables like inflation, GDP growth, mon-

etary policy rates, etc. [18]. Numerous studies have examined the effect of internal and external factors 

on bank profitability, with a particular focus on developed economies. For example, Bekhet et al. [10], 

Skandar et al. [45], Öhman et al. [39], Bongini et al. [11], and Garcia and Guerrero [19] have investi-

gated these factors. DQ and Ngo [15] studied the factors influencing the profitability of 23 countries 
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from 2002 to 2016 and found that the profitability of banks was positively related to the number of 

issued cards, ATMs, sales terminals, and capital market development, while it was inversely related to 

market power. Using the GMM, Ercegovac et al. [16] examined the determinants of banks' profitability 

in the EU from 2007 to 2019 and observed a decrease in profitability only with the ratio of overdue 

loans and expenses. Bucevska and Misheva [12] evaluated the performance of 127 commercial banks 

in selected Balkan countries from 2005 to 2009 and discovered that capital had a positive effect on 

banks' performance, while credit risk and the European reconstruction and development index had a 

negative effect. No significant effects were found for size, market density, and GDP. Ozili [40] inves-

tigated the determinants of profitability in 200 banks across 18 African countries and found that liquid-

ity and capital risk had a positive effect on profitability and bank size, while credit risk had a negative 

effect. Ahmad et al. [1] examined the determinants of Latin American and East Asian banks' profitabil-

ity between 2003 and 2014 and highlighted the positive impact of capital, bank size, and market focus 

on the profitability of East Asian banks, as well as the negative impact of liquidity.  

However, no significant effects were observed for credit risk and GDP. Izadikhah [25] conducted a 

literature review of DEA approaches to financial evaluation and identified various DEA models that 

can be used to evaluate financial performance. Technical efficiency, financial evaluation, productivity 

analysis, portfolio selection, and financial sustainability were recognized as the five most contributing 

functions to profitability. Moslemi et al. [36] examined risk disclosure in reports provided to financial 

information users and identified positive and negative risk disclosure words, with capital adequacy ratio 

as an additional risk indicator. They also used DEA to analyze corporate governance in banks and found 

that board independence, dual CEO responsibilities, and major shareholders were influential variables. 

In their study, the BCC model of DEA was chosen due to its output-based nature, and they assessed the 

efficiency of 20 banks listed on the Tehran Stock Exchange.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Research Framework 

 

Technical efficiency Cost & Revenue efficiency 

 

Profitability efficiency 

 

Literature Review 

Extraction of efficiency Measures 

Screening the efficiency Measures 

 

 
Inputs Desirable Outputs Undesirable Outputs 

Data Gathering 

Efficiency Measurement 

 

 

Interpretation of the Results  



Efficiency Analysis of Banking Sector in Presence of Undesirable Factors Using Data Envelopment Analysis 

 
 

   

 

[592] 

 

Vol. 8, Issue 2, (2023) 

 

Advances in Mathematical Finance and Applications  

 

The aim of this paper is to measure the efficiency of bank branches in terms of cost efficiency, revenue 

efficiency, profit efficiency, and profitability while considering undesirable outputs. Additionally, this 

paper mathematically extends the efficiency measurement models by incorporating both weak and man-

agerial disposability concepts. Measuring bank branch efficiencies using DEA models has gained sig-

nificant attention in recent years from academics and practitioners, providing a reliable basis for deci-

sion-making. The paper is organized as follows: Section 2 examines the basic DEA models, including 

cost efficiency, revenue efficiency, profit efficiency, and profitability. Section 3 presents the mathemat-

ical model of profitability efficiency and its development in the presence of undesirable factors. Section 

4 provides a practical study to solve the model, and the computational results and conclusions are pre-

sented in the last section. The research framework is illustrated in Figure 1. 

 
2 Technical efficiency models with undesirable factors and managerial disposability  

One main limitation of basic DEA models is the situation in which production process 

generates undesirable by-products such as wastes and pollutants, in addition to desirable ones [4]. These 

factors vary, depending on the type of industry, flight delays at the airport, overdue debts in the banking 

industry, and air pollutants and hazardous waste in the manufacturing industry. These undesirable out-

puts are produced unintentionally and inevitably along with the desired outputs and have a great impact 

on the efficiency and profitability of organizations [51]. Basic DEA models are incapable of measuring 

these outputs, so over the past three decades, modeling undesirable outputs has been a broad topic in 

the field of production efficiency in the DEA literature.  

One of the methods in which undesirable outputs of the production process were included was presented 

by Kuosmanen [29] which called weak disposability. Uniform contractile factor used non-uniform con-

tractile factor in desirable and undesirable output components of each unit [28]. Let, 𝑥𝑖𝑜 be the optimal 

value of i-th input, vpo be the optimal value of p-th desirable output and wfo be the optimal value of f-th 

undesirable output for the under-consideration unit (unit o). Suppose that 𝑥𝑖𝑗 be the i-th input of the 

DMUj, 𝑣𝑝𝑗 be the p-th desirable outputs of DMUj and 𝑤𝑓𝑗,be the f-th undesirable output of DMUj. In 

addition, suppose 1m is the number of inputs considering managerial disposability, 2m is the number of 

inputs considering weak disposability, P is the number of desirable outputs, F is the number of undesir-

able outputs, J is the number of DMUs, C is the price or weight of inputs, Q is the price or weight of 

outputs ( )w

ix is the optimal values of inputs considering weak disposability and rv is the optimal values 

of desirable outputs considering weak disposability. 

Production technology is indicated by𝑌 = {(𝑥, 𝑣, 𝑤)}. If 𝜃𝑗   representing the reduction of undesirable 

output is done by reducing the level of activity, the coefficient θ can be defined as the abatement factors. 

If 𝜃𝑗    is considered the abatement factor of the Jth unit, it is decomposed into two parts to linearize 𝜃𝑗 =

𝜇𝑗 + 𝜆𝑗. The displayed 𝜇𝑗  component is the part of the output that decreases with the activity level, 

while the display 𝜆𝑗  component is the part of the output of the j-th unit that remains active [42]. Using 

this notation, the activity analysis technology can be written as (1). 

The undesirable outputs play an important role in estimating the efficiency of units. In unit evaluation, 

the goal is to use a method by which we can reduce undesirable outputs and increase desired outputs. 

Sueyoshi and Goto [48] introduced another concept of disposability called managerial disposability to 

reduce undesirable outputs. This principle states that the company increases an input vector to reduce 

undesirable outputs using technological or managerial innovations. 
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By increasing at least one of the input vectors, the company increases the desired outputs as much as 

possible and decreases the undesirable outputs. Therefore, production technology and model are shown 

as follows: 

( )
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Kuosmanen’s weak disposability model and Sueyoshi and Goto’s managerial disposability model differ 

in two constraints of inputs and undesirable outputs. In weak disposability, inputs constraint is defined 

by 
1
( )   

J
ioj j j ijx x 

=
+  and aims to reduce the inputs, but in managerial disposability,

1

J
ij j ioj x x=

  aims to increase at least one input to reduce the undesirable outputs. Also, undesirable 

outputs are due to the weak disposability of the boundary zone. Also, the constraint of undesirable 

outputs
1   

J
foj j fjw w

=
= in weak disposability of the border area is the efficiency of adverse outputs 

on the convex composition of all observed adverse outputs; in contrast, in managerial disposability, the 

efficiency boundary area of undesirable outputs is above or below the convex composition of the unde-

sirable outputs observed [42].therefore Technical efficiency model with undesirable factors and  both 

of managerial and weak disposability is shown as follows: 
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It is easy to show that model (3) is feasible. Because 𝜆𝑗 = 0,  𝑗 ≠ 𝑜, 𝜆𝑜 = 1, 𝜇𝑗 = 0, ∀𝑗, 𝑗 =

1, . . . , 𝐽, 𝜑 = 1. 

Constraint (1) ensures that increase in one of the inputs is based on the principle of managerial dispos-

ability to reduce undesirable outputs. Constraint (2) ensures that decrease in one of the inputs is based 
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on the principle of weak disposability. Constraint (3) shows the increase in desirable outputs is based 

on the principle of weak disposability. Constraint (4) shows the increase in undesirable outputs also, is 

based on the principle of weak disposability and Constraint (5) represents the variable return to scale, 

where sum of µ  and λ variables is equal to 1. 

 

3.1 Cost and revenue efficiency model  

The classical DEA model measures the efficiency of units based on inputs and outputs. However, pri-

orities and weights can be applied to inputs and outputs, which can be analyzed to obtain more accurate 

information. Assume mC R+ , is the input weight or price. Thus, the production cost of a DMU with the 

input-output bundle of (xo, yo) can be computed as𝐶𝑡𝑥𝑜 = ∑ 𝑐𝑖𝑥𝑖𝑜
𝑚
𝑖=1   . If we find the minimum pro-

duction cost of this DMU then we can find the cost efficiency of this DMU. Note, the answer must be 

less than or equal to one, then we say DMU is efficient otherwise is inefficient. Also, cost efficiency 

index DMUo is defined by the ratio of the lowest cost to the actual cost. ix  Is the optimal solution of 

the linear programming model. Model (4) proposed the cost efficiency model considering undesirable 

factors and the principle of managerial and weak disposability. 

It is not difficult to show that model (4) is feasible. Since, 𝜆𝑗 = 0,  𝑗 ≠ 𝑜, 𝜆𝑜 = 1, 𝜇𝑗 = 0, �̄�𝑖 = 𝑥𝑖𝑜  

Is a feasible solution of model (4). In addition, suppose 𝑞 ∈ 𝑅+
𝑃 is the output weight or price. So, the 

real revenue DMUo is calculated by𝑞𝑡𝑦𝑜 = ∑ 𝑞𝑝𝑦𝑝𝑜
𝑃
𝑝=1 . The revenue efficiency index is defined as 

the ratio of the optimal income to real income, so𝑅𝐸𝑂 = 𝑞𝑡�̃�𝑝/𝑞𝑡𝑦𝑜 = ∑ 𝑞𝑝�̃�𝑝/ ∑ 𝑞𝑝𝑦𝑝𝑜
𝑃
𝑝=1

𝑃
𝑝=1 . 

Revenue efficiency is achieved if the answer to the fraction is greater than or equal to one, otherwise it 

is inefficient [21]. Model (5) proposed the revenue efficiency model considering undesirable factors 

and the principle of managerial and weak disposability. 
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The feasibility of model (5) is guaranteed, because 0,   , 1, 0,  j j p poj o o v v  =  = = = , is a feasi-

ble solution of model (5). 

 

3.2 Profitability model with undesirable factors  

Assume we have J- DMUs and mC R+ is the weight or price of inputs and pq R+  is weight or price of 

output. Profitability is calculated using the method (6) considering undesirable factors and the principle 

of managerial and weak disposability. In this model x  and y  are the optimal values and iox , poy  are 

the input and output values of ODMU , and the functional goal of the model is to increase maximum 

profitability. As can be seen, model (6) is a fractional planning model that can be converted to a linear 

model by using cooper et al [14]. The profitability of DMU j is maximized as follows:  
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(7) 

In the objective function of model (6), the profitability of DMU j is maximized. Clearly, this model is 

a linear fractional programming problem. It can easily be transformed into a linear form by using the 

method of cooper et al [14] as (7). 

In which
1

1
, , ,

m

i i i i r r k k

i

c x T x x T y y T
T

 
=

= = = = Suppose
maxPR is the optimal objective value of 

model (7). Clearly, the optimal value of 
*PR in model (7) must satisfy

* max(0, ]PR PR . A sequence 

of linear models is solved to achieve a good approximation to
*PR . When the model is transformed into 

a linear form, constraint 1 shows the denominator of the objective function.  The constraints 2 and 3 

show inputs that are considered weak and managerially disposable, while constraints 4 and 5 highlight 

undesirable and undesirable outputs. 

 

4 Empirical Example 

In this section, the model proposed for calculating profitability with the presence of undesirable factors 

is implemented in 33 branches of Saderat bank in Gilan province, where each branch is considered as a 

DMU. In this research, four inputs, three desirable outputs  and one undesirable output are considered 

as the model’s elements. These factors were selected among many factors using Delphi method. Some 

similar research studies are summarized in Table 1. 

Each branch in our study was considered a DMU. Data on 33 sample branches were selected and derived 

from operations during the first six months of 2020. We used eight variables from the data set as inputs 

and outputs. Proportionate to the volume of the operations, each branch uses costs (staff costs and op-

erational cost (x1) assuming managerial disposability with a weight of( 0.4), capital (x2) with a weight 

of (0.15), the number of bank accounts (x3) with a weight of (0.2), and the number of transactions (x4)  

with a weight of (0.25) assuming weak disposability. 
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Table 1: DEA and Banking Efficiency 

Output Input Reference 

Total loans Fixed assets, Total deposits, Personnel expenses Henriques et al. [23] 

Loans, Investments Personnel expenses, Deposits, Fixed assets Kamarudin et al. [27] 

Loans from customers, Other loans, 

Securities 

Number of employees, Deposits from other banks, 

Client deposits 

 

Stewart et al. [47] 

Total deposits, Pre-tax income,  

Total credit operations 

Total expenses (except personnel), Personnel ex-

penses 

Wanke et al. [54] 

Total loans, Investments, Income Total deposits, Capital Yilmaz and Güneş [56] 

First stage: Administrative expenses, 

Personnel expenses. Second stage: 

Equity, fixed assets. 

First stage: Number of agencies, Number of employ-

ees. 

Second stage: Administrative Expenses, Personnel 

expenses 

Wanke and Barros [55] 

Loans, Net interest income Deposits, Personnel expenses Řepková [41] 

Loans and net interest income. Unde-

sirable output: Provision for credit 

losses 

Expenses with personnel, Fixed assets, Deposits Svitalkova [50] 

Deposits, loans, Profit, Charge branch uses costs, number of cheque accounts Amirteimoori et al. [5] 

Loans, Securities, Interbank loans. Deposits, Number of employees, Fixed assets Assaf et al. [6] 

Total loans, Investments, Deposits. Total expenses (except personnel), Personnel ex-

penses, Interest expenses 

Staub et al. [46] 

 

The operational costs (excluding staff costs) include the cost of maintenance, electricity, cleaning, and 

security services. The staff costs are the salaries paid to all employees of the branches. Now, we intro-

duce the desirable output variables. The first output is four main deposits (O1) by weight (0.3). Each 

branch attracts funds from customers, and this is a competition between the branches. The deposit in 

each branch is the result of the attraction of the funds from the customers. Profit (O2) by weight (0.25) 

loans (O3) by weight (0.45), the undesirable output variable of overdue debts (O4) by weight  (0.2), 

these are the next four outputs used in our study. Due to the existing considerations, we were unable to 

provide details of small values of indicators, so a statistical summary of information about inputs and 

outputs is displayed in Fig. 2. The data are given in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. Input/Output Measures 
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Table 2: Statistical Summary of Indicators (1,000,000 IRR) 

 

 

After determining the inputs and outputs of the bank, we calculate the technical efficiency, cost, income, 

and profitability of the 33 branches of the Saderat bank in Gilan province. The results of the model 

implementation in GAMS software are shown in Table 3. 

Table 3: Efficiency and Profitability of Units 

Profitability 
Revenue Efficiency 

 

Cost 

Efficiency 
Technical Efficiency Units 

0.5115 1.000 0.8114 0.472 DMU1 

0.9524 1.000 0.9924 1.000 DMU2 

0.6316 0.9903 0.6513 1.000 DMU3 

0.1754 0.5808 0.5655 0.734 DMU4 

0.2610 0.5215 0.5718 0.649 DMU5 

0.2330 0.3915 0.5455 0.552 DMU6 

0.7013 1.000 1.000 1.000 DMU7 

1.0000 1.000 0.7009 1.000 DMU8 

0.4954 0.7589 0.5673 1.000 DMU9 

0.4993 1.000 0.9370 1.000 DMU10 

1.0000 1.000 1.000 1.000 DMU11 

1.0000 1.000 1.000 1.000 DMU12 

0.2798 1.000 1.000 0.757 DMU13 

0.1447 1.000 1.000 1.000 DMU14 

0.6660 0.9871 0.8428 1.000 DMU15 

0.7277 1.000 0.9851 1.000 DMU16 

0.6435 1.000 0.8210 1.000 DMU17 

1.0000 1.000 1.000 1.000 DMU18 

0.5983 0.6773 0.7135 0.841 DMU19 

0.2242 1.000 0.8465 1.000 DMU20 

1.0000 1.000 0.8022 1.000 DMU21 

1.0000 0.8426 0.7481 1.000 DMU22 

0.1448 0.2088 0.5598 0.978 DMU23 

0.5566 0.6313 0.7361 0.705 DMU24 

0.3278 0.4355 0.8181 0.503 DMU25 

0.6470 1.000 0.9293 1.000 DMU26 

0.6570 0.9451 0.5655 1.000 DMU27 

1.0000 1.000 1.000 0.645 DMU28 

0.8686 1.000 0.5652 0.858 DMU29 

0.8212 1.000 0.8471 1.000 DMU30 

0.5174 0.7156 0.5546 0.879 DMU31 

0.3441 0.5372 0.9041 1.000 DMU32 

0.5926 1.000 0.6266 1.000 DMU33 

Overdue 

debts (O4) 

Loans 

(O3) 

Profit 

(O2) 

Four main 

deposits 

(O1) 

Number of 

transac-

tions (x4) 

Number of 

accounts 

(x3) 

Capital 

(x2) 
Cost(x1) Index 

4513.45 732706.70 77925.02 793868.83 99562 4945.19 48907.01 4806.76 Mean 

1113.26 10982.27 12737.31 122666.10 50725 1019.90 11531.86 1057.99 S.D. 

4513.45 285028.10 42900.29 464158.78 72851.18 2999.60 27845.94 3053.99 MAX 

2070.59 176462.90 20019.42 220066.97 16469.95 1230.08 12336.56 1263.62 MIN 



 Bozorgi Gerdvisheh et al.  

 
 

 

 

Vol. 8, Issue 2, (2023) 

 

Advances in Mathematical Finance and Application  

 

[599] 

 

 

 

Fig. 3: The Efficiency Scores of Different Models 

According to the results in Table 3, we can categorize the decision-making units. The results showed 

that 21 units (2, 3, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 18, 20, 21, 22, 26, 27, 30, 32 and 33) were efficient, 

but 12 units were inefficient. 

 

Table 4: Mean Values and Standard Deviation of Slack 

SO4 SO3 SO2 SO1 SI4 SI3 SI2 SI1  

289.074 37216.64 3285.06 22163.12 6691.36 390.00 1664.00 268.8415 Mean 

779.47 92408.47 8406.09 59572.47 11675.28 847.12 6098.73 586.1973 S. D 

 

Branches that have technical efficiency do not change the amount of their inputs and outputs. However, 

inefficient branches are required to change the amount of their inputs and outputs to reach the efficiency 

limit. For example, Branch 4, which was recognized as an inefficient unit, is required to increase its 

costs by 333.84 units, its transaction number by 30349.72 units, and its four main deposits by 97216.22 

units. Also, Branch 25, as an inefficient unit, must increase its transaction number by 4553.15 units and 

its loan number by 60368.44 units to reach the efficiency limit. 

In terms of cost efficiency, out of the total of 33 branches, only the branches (7, 11, 12, 13, 14, 18 and 

28) have cost efficiency, which means that only 21.2% of the units have cost efficiency and the rest are 

inefficient. According to the average and standard deviation of the available data, units to reach and 

remain on the cost efficiency limit must reach an average of 351017.29 units in their inputs in the 

variable of costs, and a standard deviation of 693507.17 units, also in the output. Including the variable 

of loans amount to an average of 19408.22545 and standard deviation of 37898.11589 units. The results 

of the mean and standard deviation of the optimal values of inputs and outputs, as well as their weights, 

are shown in Table 5. Based on the results of data analysis, out of the 33 branches of the bank in ques-

tion, only branches (1, 2, 7, 8, 10, 11, 12, 13, 14, 16, 17, 18, 20, 21, 27, 28, 29, 30, and 33) have revenue 

efficiency. It means that 57.57% of the units, i.e., more than half of the units, have revenue efficiency. 

The mean and standard deviation of optimal inputs and outputs with their respective weights in Table 
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5 show that the average value of branch capital to reach the efficiency boundary is 28672.57 with a 

standard deviation of 13774.51 units and the average value of the optimal branch fee to reach or stay 

on the efficiency boundary is 46567.76101 units with a standard deviation of 17687.9 units. 

 

Table 5: Optimal Values of Indicators Using Cost Efficiency Model 

 

After calculating the technical efficiency, cost efficiency, and revenue efficiency, the profitability effi-

ciency of the branches was calculated. Based on the results of data analysis, only branches (8, 11, 12, 

21, 22, 28), i.e., 6 branches out of the 33 branches, have profitability performance. Also, the average of 

optimal values of inputs and outputs along with their weights in branch (7) states that these branches 

must have an average of 71322.23 units and standard deviation of 74874.8 units in the number of bank 

accounts, 7473.23 units and standard deviation of 75276.1 units in costs, 44474.5 units and standard 

deviation of 85981.14450 units in commission to reach or stay on the efficiency boundary.  

According to the results, 3 branches (11, 12 and 18) out of 33 were efficient in terms of technical effi-

ciency, cost efficiency, revenue efficiency, and profitability efficiency. This means that it has made the 

most of its resources to achieve efficiency and has also achieved profitability. Although branches (7 

and 14) were efficient in terms of technical efficiency, cost efficiency, and revenue efficiency, they 

could not achieve profitability in their branches. Also among the branches, branch 28 has technically 

inefficient but it has cost efficiency, revenue efficiency, and profitability efficiency. Branch 21 is cost-

inefficient only, meaning that it has used more input and cost to achieve technical and profitability 

efficiency. 

 

5 Conclusion 

Banking institutions that are both strong and viable are critical to economic growth. This holds predom-

inantly valid for developing nations like Iran, where financial systems are generally bank based. Being 

the largest conduit of funds, the banking sector is responsible for efficiently mobilizing domestic sav-

ings, providing finance for investment and managing a smooth payment system facilitating working 

capital management. Profitability is one of the most important factors in measuring the performance of 

banks. The presence of undesirable factors in the structure of such processes makes them more complex 

and effect on performance.  

The existing studies introduce different models for multi efficiency assessment. However, few studies 

have evaluated the performance of non-performing loans or overdue depts. with considering undesirable 

outputs and weak disposability. Accordingly, in this paper, we extended 4 models built on the BCC 

model for assessing technical, cost, revenue efficiency and profitability with the undesirable factors and 

Overdue 

debts (O4) 

Loans 

(O3) 

Profit 

(O2) 

Four main 

deposits 

(O1) 

Number 

of transac-

tions (x4) 

Number 

of ac-

counts 

(x3) 

Capital 

(x2) 
Cost(x1) Measure 

Type 

of Eff. 

223517.38 22545.2 141637.6 4513.45 2485.06 24370.98 2467.58 55076.09 Mean Cost 

Eff. 
145711.50 11589.4 108921.1 2038.98 1995.79 9637.43 396.78 7529.44 S. D 

4513.45 370471.3 46567.8 524774.13 79005.65 3464.62 28672.57 2768.35 Mean Reve-

nue 

Eff. 1113.26 190577.0 17687.9 203765.07 25721.92 1726.55 13774.51 1666.69 S. D 

4513.45 687759.4 50134.4 528217.84 32982.086 2374.71 67122.62 2341.75 Mean Profita-

bility 
1113.26 153801.7 14450.86 135347.23 11206.83 464.80 6050.54 1540.75 S. D 
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managerial disposability. The introduced model can calculate efficiency with considering both of weak 

and managerial disposability and undesirable factors. We examined the cost efficiency, revenue effi-

ciency and technical efficiency, as well as profitability, of 33 branches of a commercial bank in Gilan 

province and the relationship between them. In addition, to evaluate the performance, the principle of 

weak and managerial disposability was used. In the principle of managerial disposability, the organiza-

tion increases at least one of its inputs to reach the performance limit. The results of data analysis 

showed that 21 out of the 33 branches had technical efficiency, 20 branches had revenue efficiency, and 

only 7 branches had cost efficiency.  

In some branches it was found that being efficient from the technical, cost, and revenue aspects does 

not necessarily mean the profitability of the branch. There were branches that were profitable while 

they were inefficient. Inefficient branches can bring their inputs and outputs closer to the optimal values 

expressed in the tables as averages for each performance in order to be represented on the performance 

boundary. For the future studies, it is suggested that the degree and size of the branches should be 

considered because branches with the higher degree allocate more resources. It’s recommended to con-

sider other macroeconomic indicators, such as inflation rate, sanction, etc. which affect profitability. 

Additionally, it is recommended to estimate the efficiency in intermediary approach with various stages, 

including non-controllable factors and scale elasticity. Combination of data envelopment analysis and 

other evaluation methods to calculate efficiency could be an interesting topic for future investigation.  
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